of this diagnostic technique. None of the stains used has proved completely reliable, and therefore this method has not been used in the present investigation.
(3) For the third method, the culturing of secretions, a liquid liver medium, devised--by Feinberg (Feinberg and Whittington, 1957) , was suggested as a likely diagnostic medium, and experience has proved its value. It fulfils the necessary requirements for a good diagnostic medium, for it is simple, cheap, easily made, keeps for at least 3 months when stored in a refrigerator, and supports a good growth of trichomonads. It is easily the best medium for T. vaginalis that I have used. Candida albicans and other moulds and yeasts grow luxuriantly in this medium, but their presence does not appear to hamper the growth of the trichomonads. For these reasons I regard microscopic examination of fresh smears and culture of secretions as the diagnostic methods of choice, and have employed them in the investigations to be described. Material from Female Patients.-Vaginal secretion was obtained in a small, sterile mustard spoon (Jackson, Malleson, Stallworthy, and Walker, 1948) , the handle of which was gripped in a sponge holder. After the specimen had been taken, the spoon was placed immediately in a sterile, screw-capped, airtight 25-ml. bottle, and the material was thus prevented from drying. Within 2 hours a loopful of the vaginal exudate was mixed with a drop of saline on a slide and examined microscopically under a cover slip. During the examination, the slide was warmed at intervals over the pilot light of a Bunsen burner, or the flame of a spirit lamp. This procedure is designed to activate any trichomonads present and so to facilitate their recognition. When cold, the parasites become motionless and spherical and may be mistaken for pus cells. Cultures were made by transferring two or three loopfuls of the secretion from the spoon to a 6 X I' test tube containing about 7 ml. liver medium previously warmed to body 80 heat. Voided urine was collected in a specimen glass and about 15 ml. was transferred to a sterile centrifuge tube and spun for 5 minutes at 1,600 r.p.m. About 0 5 ml. of the deposit was withdrawn with a sterile Pasteur pipette, and placed in a small tube (3 X 1") of the culture medium, except for the last drop which was used for a fresh smear. The inoculated medium was incubated at + 36°C. for 4 or 5 days and exanmined on three occasions during that time-usually on the first, second, and fourth day after inoculation. The culture fluid was centrifuged for 5 minutes, and a specimen was then taken from the bottom of the tube for microscopic examination. This is a desirable precaution, for if only a few trichomonads are present they may escape detection in a sample taken without previous spinning.
Material from Male Patients.-This consisted of (i) secretions from the urethra, and (ii) voided urine. Lanceley (1954) found that trichomonads were demonstrated more frequently in material obtained from the urethra by gently stroking the walls with a platinum loop than from urethral discharge, and the former method was therefore used in the present. work.
The first loopful of urethral material was placed in a small tube of the culture medium. From the second loopful a fresh smear was made and examined microscopically. The cultures were examined in the manner described above.
Comparison of Smears and Cultures.-,704 samples from men and women were examined for T. vaginalis, and there was agreement between the direct microscope findings and the cultures in 1,556 (91 3 per cent.) (Table I ). In 32 (19 per cent.) of the 1,704 samples, fresh smears were positive but cultures were negative, while in 116 (6 8 per cent.) of the 1,704 specimens, positive cultures were obtained when the fresh smears were negative. The total number of samples positive for T. vaginalis was 492; in 116 (23-5 per cent.) instances the parasites Allen and Baum (1943) , and Allen and Butler (1946) . The fact that this organism has been recovered from the urine of women in whom no vaginal parasites could be demonstrated (Kean, 1955) suggests the urinary tract as a reservoir of infection. Evidence for this was provided by two women attending the Whitechapel Clinic.
One patient, who had had total hysterectomy 19 months previously, was receiving local treatment for recurrent T. vaginalis vaginitis. Trichomonads were found in her urine on two occasions when they could not be detected in the vagina, either by microscopic examination of fresh smears or culture of the exudate. As re-infection from the upper genital tract was ruled out in this case, and the patient denied having had sexual intercourse during the period of observation, it seemed likely that her relapses were due to re-infection from the urinary tract. A course of urethro-vesical irrigations with mercury oxycyanide solution, concurrently with acid sodium phosphate by mouth and local vaginal therapy with acetarsol, has apparently cured this patient, in whom no trichomonads have been found during the 9 months since cessation of treatment.
The other patient attended the clinic as the contact of a man with trichomonal urethritis. The two had been living together for 18 years. The woman complained neither of vaginal nor of urinary symptoms, and no objective evidence of disease was found on examination. She was kept under observation without treatment for 4 weeks, during which period her vaginal secretion and urine were examined five times microscopically and culturally for trichomonads. On the first two occasions, fresh smears and cultures from the vagina were negative for trichomonads, although these organisms were demonstrated in the urine by both methods.
Subsequently, the vaginal secretion remained microscopically negative although the cultures from it were positive for T. vaginalis. The urine at the same time showed the parasite both microscopically and culturally. The patient was given urethro-vesical irrigations but defaulted before the results of treatment could be assessed.
Because of the findings in these two cases, it was decided to search more carefully for T. vaginalis in the vaginal secretions and urine of patients undergoing treatment for vaginal trichomoniasis. The following procedure was adopted:
Patients with T. vaginalis vaginitis were given 2 weeks' local vaginal treatment. At the end of the first week, and on subsequent occasions, the vaginal secretion and voided urine from each patient were examined for trichomonads by the methods previously described. The 32 women investigated in this way can be divided into groups according to the results of the laboratory tests for T. vaginalis (Table IV) .
Group I V.-Four of the 32 patients (three on acetarsol alone and one receiving various other local remedies as well) failed to make any response to vaginal treatment, trichomonads being found in the fresh smears of the vaginal exudate even during therapy.
Altogether, trichomonads were found in the urine of 25 of the 32 women, and it seems logical to attribute the relapses which occured in many of the cases, in Group II for example, to re-infection from the urinary tract.
An attempt was made to clear the parasites from the urinary tract by giving the patients courses of seven daily urethro-vesical irrigations with a 1: 10,000 solution of mercury oxycyanide. Twelve women (one from Group I, ten from Group II, and the symptomless contact referred to on p. 82) were given these irrigations. Vaginal therapy was given concurrently with the irrigations in all but two ofthem.
One patient defaulted immediately after the irrigations and could not be followed up. The Group 1.-Eleven of the 32 women appeared to respond to local vaginal therapy (acetarsol in ten cases, Penotrane in the eleventh), fresh smears and cultures of the vaginal secretion and urine being negative for trichomonads after treatment. The specimens have remained negative for 6 months in one case and 9 months in another. Two of the eleven women defaulted before the follow-up was complete. The remaining seven patients later suffered relapse of vaginal infection.
Group 11.-In fourteen of the 32 women, the parasites were demonstrated in the urine after vaginal treatment, although the latter had apparently cleared them from the vagina. (Acetarsol was used in five cases, and acetarsol and other local treatments in nine cases.) In thirteen of these fourteen cases the vagina later became re-infected with T. vaginalis.
Group Ill.-In three of the 32 patients, trichomonads were found in the urine (although apparently absent from the vagina) during local treatment of the latter. In two of these women the parasite subsequently disappeared from the urine, which has now failed to show T. vaginalis for 2A months in one case and for 2 weeks in the other. The third patient defaulted before a follow-up could be initiated. irrigations appear to have been effective in only one of the remaining eleven cases, no parasites having been demonstrated in the vagina or urine of this patient for 3 months after the irrigations. The remaining ten patients continued to relapse.
Cultures of the secretions from these patients was an important aid in the assessment of treatment; 27 4 per cent. of the urine samples and 14 8 per cent. of the vaginal samples would have been recorded as negative had reliance been placed on fresh smears only (Table V) . Site of Infection in the Female Urinary Tract To find out, if possible, in which part of the urinary tract the trichomonads were located, patients in whose voided urine the parasite had been detected were subjected to the following investigation:
The area round the urethra was thoroughly cleansed with a dry cotton-wool swab, and the terminal quarter of an inch of the urethra cleaned with a sterile swab stick. This was intended to remove all traces of vaginal material from the urethral orifice. A sterile platinum loop was then passed into the urethra to obtain material from this site. The terminal part of the urethra was then again cleaned with a swab stick and massaged to express material from Skene's ducts, the resulting secretion being removed with a platinum loop. A rubber catheter lubricated with mercury oxycyanide paste was passed into the bladder, and about 15 ml. urine collected in a sterile centrifuge tube. This was spun and the deposit examined for trichomonads. Cultures and fresh smears were made from the material obtained from the three sites (urethra, Skene's glands, and bladder), and also from samples of the vaginal secretion which were taken in most of the cases.
Fifteen patients were investigated in this way, and trichomonads were isolated from the urethrae of two out of twelve, from Skene's glands of seven out of the fifteen, and from the urine of three out of the fifteen cases. Trichomonads were found in the vaginal secretions of four out of eleven of the women, but could not be demonstrated in seven (Table VI) . From this small number of observations it is not possible to draw definite conclusions, but Skene's glands appear to be a common focus of infection.
Incidence of Trichomoniasis in the Male Although T. vaginalis infestation is regarded primarily as a disease of women, there is increasing evidence for its occurrence in men as well (Young, 1949; Whittington, 1951b; Lanceley, 1953; Durel, RoironRatner, Siboulet, and vSorel 1954; Sorel, 1954; and Jira, Rossler, and Svejcar 1955 As the Table shows, the patients were divided into five groups:
(1) Men with so-called non-specific urethritis. Comparing the incidence in men with nonspecific urethritis (15-3 per cent.) with the figures obtained by other workers on similar patients, we see that Lanceley (1953) found the incidence to be 5 * 3 per cent. in 310 men, and Jira and his collaborators (1955) found 10 per cent. in 765 men. On the other hand, Coutts, Vargas-Salazar, Silva-Inzunza, Olmedo, Turteltaub, and Saavedra (1955) claimed that 68 per cent. of 2,482 of their male patients in Chile were infected with the parasite. Contact Tracing.-The men attending the Whitechapel Clinic were given contact slips for their female consorts to attend the Clinic so that both partners could be examined and treated concurrently. Table VIII shows the incidence of T. vaginalis infection in 118 female consorts.
It is particularly interesting to note the high incidence of trichomonal infection in the female consorts of men suffering from gonorrhoea, even of those men in whose secretions the parasite could not be shown. This observation agrees with the findings of other workers (Feo, 1944; Roth, 1944) . Symptoms in Men with Trichomoniasis.-It is generally conceded that symptoms of uro-genital disorder in men with trichomoniasis are either mild or lacking altogether (Young, 1949; Whittington, 1951b; Draper, 1955, inter alia) . Of the 63 men with T. vaginalis infections studied in the present survey, twelve were symptom-free and none of the remaining 51 had severe symptoms related to the uro-genital tract.
Persistence of Infection. -Lanceley and McEntegart (1953) , who observed the course of trichomoniasis in three experimentally infected men, stated that the disease appeared to be self-limiting, the period during which the protozoa could be found in the genital tract varying from 4 to 94 days. In order to throw more light on this question, nineteen men with trichomoniasis attending the Whitechapel Clinic were kept under observation while specific treatment for their infection was withheld. Eight of the nineteen patients defaulted while still infected with the parasite. Three of these had continued to show the parasite for 91, 90, and 88 days respectively.
In six of the remaining eleven cases, it was deemed wiser to treat the men for their T. vaginalis infections before they, too, defaulted. In these six men, the durations of their infections before treatment were 101, 87, 76, 36, 32, and 20 days respectively. In five of the untreated cases, the trichomonads disappeared spontaneously. Two of these five men had been observed for 8 and for 4 days. In the remaining three cases, trichomonads were found on one occasion only. The evidence is small, but it does suggest that, in some cases, the disease may be self-limiting.
Mechanism of Infection There is some conflict of opinion about the infectiousness of this disease and about the method of transference from patient to patient, some observers regarding it primarily as a venereal disease, and others believing accidental contamination to be the common means of infection. Venereal Transmission.-The evidence for venereal transmission may be summarized as follows: As T. vaginalis is a parasite of the human genital tract, sexual intercourse suggests itself as a likely method by which the disease is transmitted. The facts that a not inconsiderable number of men are found to be infected with the parasite, and that the flagellates are frequently found in the consorts of infected men and women, both lend support to this view.
The following clinical evidence also suggests coitus as a method of infection. Drummond (1936) described women with recurrent trichomonal vaginitis who were cured only after the parasites had been eradicated from the genital organs of their husbands. By treating both T. vaginalis-infected partners simultaneously, Kucera (1950) and Baumeister and Hollinger (1941) were able to prevent recurrences of symptoms in the men. Allen and Butler (1946) were able to cure some of their most resistant cases of trichomonas vaginitis only after the husbands had received adequate treatment for their T. vaginalis infections. I have described a case in which relapses of the wife's vaginitis corresponded with recrudescences of T. vaginalis urethritis in the husband (Whittington, 1951b The parasite will remain viable for 45 minutes on bakelite and polished wooden seats, and for 30 minutes on an unpolished seat with an absorbent surface.
The next step was to find out if women with vaginal trichomoniasis do, in fact, leave any material containing the parasites on the lavatory seat after they have used it. Patients with heavy T. vaginalis infections were therefore asked to pass water in a water closet fitted with a varnished wooden ovoid seat without a gap. An electric buzzer, wired to sound out of the patient's hearing, was fitted under the seat to indicate whether or not the patient sat on it. Thirty patients unwittingly took part in this experiment (Table X) . Seventeen of them sat on the seat, and six of the seventeen left urine on the top of the inner front edge of it. Trichomonads were cultured from two of these six specimens. The remaining thirteen women did not sit on the toilet seat, but five of them left urine on it, and two of these five specimens gave cultures positive for T. vaginalis.
These results show that women with T. vaginalis vaginitis may leave infective material on a toilet seat after they have used it. Whether other women can Trichomonads have been isolated from the urine of women by many observers, and it is clear that the urinary tract provides a place where the flagellates may survive out of reach of the medicaments used in local treatment of the vagina, and from which they may subsequently return to their habitual site when conditions are favourable. It is important to consider whether the relapses, which are so common after treatment for trichomoniasis, are due to this cause. The pattern of events in the group of women studied in this investigation certainly lends support to this view. Parasites were isolated from the vaginal secretion and urine. Local treatment of the vagina resulted in disappearance of symptms and failure to detect the parasites in the vagina, although they could still be demonstrated in the urine; subsequently, infection of the vagina occurred within days or weeks of the cessation of vaginal therapy. No matter how effectively the vagina is treated, if the parasites are not eradicated from the urinary tract as well, re-infection of the vagina with trichomonads from this site is possible. Unfortunately, with outpatients there is always another uncertain factor, namely the possibility of re-infection by sexual intercourse. An attempt to clear the parasite from the urinary tract in a few cases by urethro-vesical irrigations with mercury oxycyanide solution proved disappointing. It may be that success in this matter awaits the elaboration of a drug which is trichomonicidal when given by mouth.
T. vaginalis infection does not appear to be confined to any particular part of the lower urinary tract. In special tests designed to determine the sites of infestation, the flagellates were recovered from the urethra, from material expressed from Skene's glands, and from samples of urine obtained with a catheter. The frequency with which the organism was found in the secretions from Skene's glands is a point for particular emphasis.
The finding of T. vaginalis in 15 3 per cent. of a series of male patients with non-specific urethritis indicates that men are not infrequent sufferers from trichomoniasis, and that the parasite may be the causative organism in a larger number of genital infections than is generally conceded. The finding of the parasite in the male consorts of women suffering from trichomonal vaginitis shows the desirability of examining the male partner for trichomonads and, if necessary, of treating him.
There is still much speculation about the mechanism by which trichomoniasis is acquired. Venere In the vast majority of cases, examination of films of vaginal secretion from patients with trichomonas vaginitis showed numerous pus cells; but, in rare cases, wet films showed living flagellates and large numbers of epithelial cells, but no leucocytes. Was there a non-pathogenic strain of T. vaginalis?
Dr. R. R. Willcox (London), having congratulated Miss Whittington on her painstaking and most useful work, expressed interest in the incidence of trichomonads in Skene's tubules. In all of the three cases in which they were found in the bladder, they were found in Skene's tubules also, and the possibility that bladder infestation was secondary to infection of these tubules was not unlikely.
It was interesting to note that the lavatory habits of the women with trichomoniasis were approximately divided by haff into those who sat and those who did not. Both groups were equally apt to deposit the parasite on the seat. If the disease was commonly acquired in the lavatory, it would be expected that female patients with trichomoniasis would show a higher percentage of sitters than nonsitters and some control figures of the female population at large would be helpful.
Finally Dr. Willcox, in noting the failure of local therapy in cases of urinary trichomoniasis, inquired whether the newly flaunted 2-acetylamino-5-nitrothiazole preparations had been tried. This drug he understood was of great importance in preventing blackhead disease in turkeys and in the saving of millions of birds each year. Blackhead disease was caused by a flagellated protozoon. Two preparations (Tritheon and Trichorad) of 2-acetylamino-5-nitrothiazole were on the British market, advertised as potent orally against trichomoniasis. His own experience of the drug in vaginal trichomoniasis had been most disappointing, and he would be glad to hear of the experience of others of its effects in other sites. Of twelve cases of vaginal trichomoniasis treated with oral Tritheon, ten had been followed, and T. vaginalis had been found in all of them without any difficulty after one week. He felt that the drug might have been prematurely applied to human medicine by analogy from veterinary experience but, this time, the wrong kind of turkey has been chosen! Dr. R. D. Catterall (London) described a series of fourteen patients treated with Trichorad, and stated that there had been no therapeutic effect after using one tablet three times a day for 10 days in any of the cases. Furthermore, samples of urine at the completion of treatment showed no anti-trichomonal effect.
He had also treated 23 patients with local Trichomycin pessaries, and a control series with S.V.C. The relapse rate with Trichomycin at the end of one month's observation was twice as high as with S.V.C. A group of patients had been treated with oral Trichomycin in high doses, but no therapeutic effect whatever had been seen after 14 days' treatment in any of the patients, nor did the urine show any anti-trichomonal effect.
Dr. E. Dunlop (London) stated that he had had a little experience with oral trichomonicidal agents.
